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Abstract of JP20Q4052037 
<P>PROBLEM TO BE SOLVED: To provide a 
method and an apparatus for refining nnetalllc 
titanium controlling solid solution oxygen 
concentration. <P>S0LUT10N: In the method 
for producing the metallic titanium by heat- 
reducing titanium oxide, a reaction zone is 
constituted with mixed fusing salt composed of 
calcium chloride (CaCI<SB>2</SB>) and 
calcium oxide (CaO) and/or calcium (Ca), and 
this reaction zone is divided into an electrolytic 
zone for electrolyzing the calcium oxide and/or 
the calcium chloride in the mixed fusing salt 
and reducing zone for reducing the titanium 
oxide, and In the above electrolytic zone, the 
calcium (Ca) and monovalent calcium ion 
(Ca+) are generated. Further, in the above 
reducing zone, the titanium oxide introduced 
Into this reducing zone, is reduced with the 
calcium and the monovalent calcium ion 
generated in the above electrolytic zone and 
also, deoxidation in sponge-like metallic 
titanium (Ti) obtained by reducing the titanium 
oxide, is performed in this method and this 
apparatus for refining the metallic titanium. 
<P>COPYRIGHT: {C)2004.JPO 



4 



1 



3 V..' 







m w 




"fi 



4 



Data supplied from the esp@cenef database - Woridwide 



BEST AVAILABLE COPY 



http://v3.esDacenet.com/textdoc?DB=EPODOC&IDX=JP2004052037&F=8&OPN=JP2004052037 



12/16/2005 



JP 2004-52037 A 2004.2.19 



(19)B»H»»lT(JP) (12)ii 13 *| if ^(A) {ll)1t»aH4^M#^ 

4^112004-52037 

(pa004-5a037A) 
(43)&HB VlS16«2g19B(a0O4.2.19) 



F 1 y^^-^^a-h' mm 

C22B 34/12 102 4K001 

C2 2B 34/12 103 

F2 7B 17/00 A 



mmmm n»m(D» 13 o l (± 15 s) 



(21) ffllHSt 4tia2002-210537 (P2002-210537) 


(71) mA 


596082046 


(22) ifilSB ¥^14^7^ 19H (2002. 7. 19) 












^i^mmso^mi^mm^mm^ 2002^1^2 


(71) aaHA 


501405029 








« mm (2002) J 




mSUfl?mSPm2E^IKJg3g'Z^fflT2 4 7-8 




(71) aiSIA 


000004743 






B*e^)B»^^tt 






»SfflHil|EKSii/l|-Ta2#2 0^ 




(74) fta A 


100082739 






#a± et« 




(74) f^^S A 


100087343 










(74) f^^a A 


100085040 






#M± /Jnr mis 









(54) [pgW(0««;] &)Sf-;»>'<Dft»;?%&tF^(Dfl|ffi9IB 



(57) CSi^] (iiiEW) 

•r5«»73>*T'fe»3. ig{k*;l/->'5A (C a C 1 2 ) t 
m.iti3Jliy't7L. (C a O) Rlf/Xli:h Jli/'^ L, (C a 

a) m}\mti)\^i/^h^iiry (Ca"^) 

>'©S7cT'?#e)n/'cXjK>'i/*«^Bf-^»>' (T i) coflji 



(51) Int. CI. 
C22B 34/12 
F27B 17/00 



4 

I , TiOz 




I 



RA:JSf&att 

EF : 

RF : ax«tt 
2 : 

3a: jSH, 
6a: Ban 



20 



(2) JP 2004.-52037 A 2004. 2. 19 

mit^^y (T i 02 ) ^mm7iLx^m=f- ^ y (t i) ^m^^r ^^m^f- ^ y nmrnys 

}£ T' * 0 > ^ lb * A ( C a C 1 2 ) i: ft * ;l/ i/ "i/ A ( C a 0 ) & UV X <i ;<J -'b v' 

L. (Ca) % 5 ig^Jgiti® T-gJS^^^lg^ b . C OSJj;m^^?l-&jgS4ig4'OK 

'y L.^m^^mLX jl-y 't; (Ca) &t>*l«*;l/->'i'i.-r>i-^ (Ca+) 
^&Lrc:i] ^li/ <y A'&XJf I mi} l.^ :t y K i: >:> Mjit ^ tf^lC , C (Dikit^ ^ y (D 10 

y(Dmui5mo 
Cii^a 2 ] 

g ^ ^ li ^ 4" O ;U "^7 A ii S ( C a ?a fi ) *M . 5 « « % J.:^ T T $> o T ^ mitiJ }\yi^'y 
Lmm (CaO«g) *M 1. OS«%t;iTT'3&S|»*«lX«2lCie«(3D^«f-;?>(^) 

4 ] 

c M * s 5 ] 

~4<D\,^ttiti-^i,cmm<D^m^^y<Dmmi5mo 

[ti*a 6 ] 

fiiy^ ARzf 1 mti f\^iy'y j^^ ^ ytimxm^xu t^^ sfe. t sp a a l /■= 
^.^^t ntcmit^ ^ y^ c <Dm7zs.m^mfH±§fix'M7Lr ^ title. ^fiStt/cx4^> 

[ » * « 8 ] 

Kfbf-^> (T i 02 ) ^mmjiLx^m^ii y (t i) ^m'^t ^tz^n^m^i- ^ y 



30 



gB-e$>D. i^{b*;U->'i'A (CaCl,) i:^fb;^j;l/>"^A (CaO) Rt;/X(i 
(Ca) 6 * § ii^ }gil!«*^iKS 5 n R*SSR JsK ff^ fig T 5 S i: . C <D 

;I/->'i7A&D'/X{i^{bA;l'>"i7A©«^»)Sti:<i: 0 4fiStLfc*;l/v"^ A (C a) R t>' 1 

L/cK{b*;l/>"J'Ajb^miB^liltlC©il-r§©^fF^-r5tt^0Si:^<ix.TV>Sil 50 



(3) JP 2004-52037 A 2004.2.19 

iBM-m 1 0 ] 
im^m 1 1 ] 

[fSsRJl 1 2 ] 

x:i'^yi^i!k^m^i'y%ii^^LTunt^ti^ic^iii.Lrcm{tti)iy^Lti^n^\ncmtiit 

fig ^ n T 1/^ i. BS * iR 8 ~ 1 1 <D 1/^ -fn *^ ic 12 ifig © ^ JS 5^ ^ y O Si! g ■ o 
[||*« 1 3 ] 

[ 0 0 0 1 ] 20 

cifDigB^ti. K{b^^> (T i 02 ) ^mmTzLT itmf- ^ y (t i) ^fijjg-r^i^s^ 
Km&^m^i^m^^y(ommysmRif^<omm&micmt^o 

[ 0 0 0 2 ] 

^ « ^ y a . ^ i: (D @ n fci4 K *^ P) ^ n . • ^ ^ (o n I'f X < . 3a 

[ 0 0 0 3 ] 
[ 0 0 0 4 ] 

$fe-r, IF«#^®Kfk^3'> (T I O z ) *J^« (C) (OrfffiTfCie^A'T. (C 1 2 ) t 1 0 

oo'c-eSfS^-fi. fgr^i^ imi^.i 3 6'C) (om^it^^y (t i c 1 2 ) ^iiiiL. '-k 

TiOz + C + 2CI2 = TiCl4 + CO2 40 
T i 0 2 + 2 C + 2 CI2 = TiCl4 + 2 CO 
[ 0 0 0 5 ] 

T i C 1 4 + 2 M g = T i + 2 M g C 1 2 
[ 0 0 0 6 ] 

L tc - -o <o ^ Piij^^ j;^ (0 ^ t L X m ^ n . ^^mmw^x & ■:> X t> ^ 7.^^ y -y 50 



(4) JP 2004-52037 A 2004.2.19 

^M'^- ^ y tm-^ nx )s 0 . ^ <D a gij ^ L ^ {fc ^- A ^ * s )S (D ^ s V 

:t^>"i7AA<^$nTfc'3x t/c, -fist;:, ^Of}5iL,^g|5T'i±HjgK^iia5bM 0 0- 6 0 0 

p p mmmti&< rm^icn^i.^ s^ttc. ii.sgi3-efiia)g^«iis*<8oo~iooop 

[ 0 0 0 7 ] 

•?-<:T', c(D;^4<>":^t)^^S^:5?>{coi^Ttt, ^t-fi ooo•CJ.X±^ i o" ' ~i o" 

* To r r (D^f* T-iiETtCiPfi X 3}^ > i^* « ^ M ^ ^ V K $ $ n T -5 iij 4 V 
[ 0 0 0 8 ] 

m^m 9 ^ y ^ 'JH'W 1 1 ^ m K m. t L X n & ^ m 1^ n ^ 7. y iik^m^ ^ 20 

[ 0 0 0 9 ] 

X Emc:>mSi=f- ^ y ■< y ^ y h*^Sji?n§o 
[00 1 0 ] 

35:c:i:*^1g||i:LT^B^^>C)S^3Xh^ffii6TS<-rS:*:t*gHlcSoTv^5„ 
[001 1 ] 

T v 5 o 

5 4 H (i . 0 6 ic /T^ f 9 , H IS S ^l' >v a ^ Hg i: U . O 'f' * 'J :^ x > S 
tSllib^^SttTiBSb, ;l/^y3partii:aieft*;u->"i'i» (CaCia) s Mittuvy 

^ L (CaO) Rt>'^jl:^^> (T i Oz ) :^)>?)^?)900~1 1 00°C©g-&^S4iMc 
^ttii*. X07;b3 > (Ar) O ^ H M T g -g- ^ IS ife c * T' K ft ^ 

iiy^nmL. ^i^Lfc^ ^ y t y Cii^"^) ^^rU^xysawUboastcflfm? 

[00 1 2 ] 

tfc, wo 99/64638 S7tcS^-r<fc-pJi:, RiS§§g|^ictg^l:*;l/>"?i. ( 

^mtLxmit^^ ymmmh^in^'nmmL. uniim&immmz tmit^^ynm 50 



(5) 



JP 2004-52037 A 2004. 2. 19 



[00 1 3 ] 

&*) . Sfc^ ^g#(DWO 9 9/6 4 6 3 8 mW.(0:^lli\C ^l^X It . ^MX' ^fS. L tc^M 
[0014] 

tCX. * fg Bi! « e> > C n S T CD D - ;U ji i: « =5: , 7a S M E T O M ^'^ » X 

><3D!fil^75rj£&tf ^03)M^SSlcov>Tl(iS^W t fci^Ss {t A ;l/ 'i' A (C a C 1 2 

) h m. \t ti )\y i/ h (CaO) &t>'/Xti*;l'->'i'i^ (Ca) *^e>^?)g^)gatSTJgJS 

^'i:a»fi?LTS7t;^Ji:a2»A-'l'>"i7A (Ca) R0 1ffi:*;I/i/'i7A-r:t> (Ca"^) ^: 
;y*®7t;lfiJi:tT^fl:^^f>^^S7c-r5i:«t^B)tt/'c7.;i<>'v^t>c^R^^i^ (T i) 

[00 1 5 ] 

% ^ o 

[00 1 6 ] 

[^S«:S?!^-r§fcii)CO^©] 

f'Sto-^, ^fk^^f^ (T i O2) ^iiSTcLT^B^^f^ (T i) ^mutt 

^^m9^y(D-mUl5mx^K) . ^{ttD^l^^ L (CaC 1 2) tmitti JX^i^P h (Ca 
0) Rt;/'Xtt*;l/v">A (Ca) *^P)%Sii^}giiieT'5Ji5S|l^^«B!tL, iltOSJiSfi 

L'Bi.X}/'^\t^{ti3)\y'y^ h^m.%.^mLXtl)\^'yt? L (Ca) &t)Pliffl*;l/v"i'I.'r 
y^y (Ca+) «: 4 t ii) s * fc, ±iea7C« liJ T' C O Stc^IHc # A ^ n /c K {b ^ 
> ^ ± S2 '1 » m fiK T' 4 fig L fc ;l/ -^7 A R 1 {ffi * ;l/ v"i7 A -< ;t > ic j; 31 k; 1" 5 i: « 

tc, c <^m{t^ 9 y (O'MTtx m ^ nrz 7. y ii^^m=f- 9 y (t i) ©iJiffi^^fTaci: 

[00 1 7 ] 



(6) 



JP 2004-52037 A 2004. 2. 19 



$fc. *^B^«. mit^^y (TiOz) ^mmiiLx^mf- ^ y (xi) ^mmt?>rc 
^<D^m^^ y<om^'&sx'&'o . ^itti )V>"y l (cac iz) tmitij ji^yy l (c 

m ftl ^ « T- K lb A R t>V X a ^ /l^ •i' A <0 ^ ic J; 0 * t ft * ;U i/ -i? 

A (Ca) &D'lffi*;U~>'i;A-r>j-> (Ca"") ti^MTL^WUc^mt (O ^ifBt ^ t 

icmTimmx'^^Ltcmiti^ )\^y'y L,f:s^nm^mic^W}-r ^(o^m^t ^i±m*)mt^m 

[0018] 

nfcto-efeoTtxti/^A^ ifigtc ovarii, c(Dmit=f-^ y'^<o^m^ti^M^^ 
if-^fytf'icss-rs'OT', ^is^n5^p°n^^>^>'=i'")' McffS^n^^Sift^^iiiSiiie 

[00 1 9 ] 

LT> mtts h (CaClz) , (Ca) RXSmWLtl ^ (CaO 

) A^e.^-52^8 0 0~1 0 0 0 °C(Og^?g^^A^'fflV^6tl-i)o Z. (D K^-^^^'^M^t ^ 

mmu\,t. m.m^^xm.%'^mn:m^t ^nK\,tw.{tti (c a c i 2 ) #34T'fc 

d; < . d (D if ^ li ;!3 ;U >"t' A O « M 5:^ 8? IC .i: 0 * ( C a ) R 0? 1 fffi A ;U 

•^A-f^fV (Ca + ) Tb^&figL. tt^^^«?M^i&^SiI^tjl^jSi6^^*So il(Dig^}§BS 
4j « ;u A ^ ;U A (D # S IB H ti , ii ^ . * ;l/ A AM . 5 M M % J-X T 
l?feoTK{k*;l'->"^'AAM 1. 0««%UTT'fe!3. ei|^tt'ig^^ifi^®iagA^9 0 0 
°C <D tf ^ , Tfj 71/ A 0 . 5 ~ 1 . 5 ■ a % © US H T ^ -t? T > K {I: * ^1/ ■i' A A^" 0 . 1 

~5. 0Bs%<DlBHT'*S<. 
[ 0 0 2 0 ] 

jgic> *if8fl^tcfcv>Tii, ±Eilf^^«T'^<k:A;l/'> A (CaO) ^'BM^IWUT^fiSt 

Lrzf})iy^ L, (Ca) Rl>'lffiA;l/i/'^7A^^>' (Ca"^) *^S7C^l§lcTK{k^;5'>0 

?.^M^^5'>®Hr§K^riiS^%)ibTPl^n?.o ?S-S-?§S4^ft'OC a/C aOjtlSit 
i/^i:. S^^Btt ^« ic « 1" § tl;/3 ii t < * S Jb^ iSS tc K {b * ^>"^ A © m M 5^- fil 
IcWI-^agtlAMfiT-r^o il©Ca?tJSRtfCaOjiS<DPStis IJlJAlf. «^5^l!?©m 

[ 0 0 2 1 ] 

^LX. *5IB^tC:j3l/^Ttt. ± IS }^ ffi! ^ *^ & ^ -5 S JSfl IS? ^ . K {b * ;U A R tf / 

xa«fb?!3;l/i/'i7A(DWm:i^)»^fTa«l!¥^J^i:^(b^^f:^©a7c5rtT^3l7c^l^i:li:E 
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